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(73) Assignee: TOTO LTD., Fukuoka (JP) A flush toilet for discharging waste using flushwater Supplied 
from a flush water source, including a bowl portion having a 

(21) Appl. No.: 13/588,588 bowl-shaped waste receiving Surface, a rim portion a shelf 
portion; a rim spouting portion disposed on the rim portion for 

(22) Filed: Aug. 17, 2012 spouting flush water onto the shelfportion to form a swirl flow 
O O on the waste receiving Surface; a rim water conduit, branching (30) Foreign Application Priority Data in the vicinity of the back surface side of the bowl portion 

from the shared water conduit, for supplying flushwater to the Aug. 24, 2011 (JP) ................................. 2011-182904 lug. 24, (JP) rim spouting portion; and aljet water conduit branching in the 
Publication Classification vicinity of the rear surface side of the bowl portion from the 

shared water conduit, and communicating with an opening 
(51) Int. Cl. portion formed in the lower region of the waste receiving 

Et3D II/00 (2006.01) surface of the bowl portion. 
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FLUSH TOLET 

TECHNICAL FIELD 

0001. The present invention relates to a flush toilet, and in 
particular to a flush toilet for discharging waste using flush 
water Supplied from a flush water Supply source. 

BACKGROUND ART 

0002. As shown in Japanese patent unexamined publica 
tion 2005-98003 (patent document 1), a conventional flush 
toilet for discharging waste by flushing the toilet with flush 
water is known. In the conventional toilet, the inner circum 
ference of a rim portion formed at the top edge of the bowl 
portion of the flush toilet is formed to have a vertical or 
outward-spreading shape, whereby flush water is spouted in a 
horizontal direction from a water spouting port formed on the 
rear side of this rim portion so as to form a swirl flow, and is 
spouted toward a discharge trap from a jet spouting port 
erected at the bottom and front end of the bowl portion to 
generate a siphon effect, thereby discharging waste. 
0003. As shown in Japanese patent unexamined publica 
tion 2005-113643 (patent document 2), another conventional 
flush toilet is known. In the flush toilet, in order to improve 
waste discharge performance, air accumulated inside the 
shared water conduit of the rim water conduit and the jetwater 
conduit at the start of flushing is removed to the outside from 
the rim spouting port via the rim water conduit. 

SUMMARY OF THE INVENTION 

Technical Problem 

0004. The problem arises, however, that in the above 
described patent documents 1 and 2, when air compressed in 
the rim water conduit is spouted together with flush water 
from the rim water spout, a popping sound and water Splash 
up are produced at the instant this compressed air leaves the 
rim spouting port. 
0005. In particular, when the inner circumference of the 
rim portion is formed into a vertical or outwardly spreading 
shape as in the flush toilet of patent document 1, the Splash-up 
influence is marked when spouting from the rim spouting port 
commences, and poses the problem of water splashing out 
side the toilet. 
0006. It is therefore an object of the present invention to 
provide a flush toilet capable of reducing the air discharged 
from the rim spouting portion when water spouting from the 
rim spouting portion commences, and of preventing the asso 
ciated popping Sound and water splash-ups. 

Solution to Problem 

0007. The above object is achieved according to the 
present invention by providing a flush toilet for discharging 
waste using flush water Supplied from a flush water source, 
the flush toilet comprising a bowl portion including a bowl 
shaped waste receiving Surface, a rim portion formed on the 
top edge portion thereof, and a shelfportion formed between 
the rim portion and the waste receiving Surface; a rim spout 
ing portion disposed on the rim portion for spouting flush 
water onto the shelfportion to form a swirl flow on the waste 
receiving Surface; a water discharge path for discharging 
waste, the path including an inlet which is connected at the 
bottom of the bowl portion; a shared water conduit for Sup 
plying flush water from the flush water source to the vicinity 
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of the back surface side of the bowl portion; a rim water 
conduit, branching in the vicinity of the back surface side of 
the bowl portion from the shared water conduit, for supplying 
flush water to the rim spouting portion; and a water conduit 
branching in the vicinity of the rear surface side of the bowl 
portion from the shared water conduit, and communicating 
with an opening portion formed in the lower region of the 
waste receiving surface of the bowl portion; wherein when 
flush water is supplied to the shared water conduit from the 
flush water source, the spouting of flush water supplied from 
the shared water conduit via the water conduit to the opening 
portion begins before the start of spouting of flush water 
supplied from the shared water conduit via the rim water 
conduit to the rim spouting portion. 
0008. In the present invention thus constituted, when flush 
water is supplied from the flush water source to the shared 
water conduit, the rim water conduit and water conduit are 
constituted to start spouting flush water Supplied from the 
shared water conduit via the water conduit to the opening 
portion before the start of spouting of flush water supplied 
from the shared water conduit via the rim water conduit to the 
rim spouting portion, therefore air present in the shared water 
conduit at the start of the flush can be removed from the 
opening portion via the water conduit. Therefore air dis 
charged from the rim spouting portion can be reduced when 
spouting from the rim spouting port begins, and the popping 
Sound and water splash-up produced when air flowing in 
together with flush water from the shared water conduit to the 
rim water conduit is compressed inside the rim water conduit 
and discharged from the rim spouting portion can be pre 
vented, as can splashing outside of the toilet. 
0009. In the present invention, the opening portion is pref 
erably a jet spouting port formed in the lower region of the 
waste receiving surface of the bowl portion, and the water 
conduit is a jet water conduit branching in the vicinity of the 
rear surface side of the bowl portion from the shared water 
conduit and communicating with the jet water spouting port. 
0010. In the present invention thus constituted, the jet 
water conduit provided to performjet spouting enables air to 
be removed from the shared water conduit, so there is no need 
to separately provide a dedicated water conduit for removing 
air present in the shared water conduit when starting a flush, 
and air discharged from the rim spouting portion when spout 
ing from the rim spouting portion is started can be reduced 
using a simple structure. Therefore the popping sound and 
Splash-up produced when air, having flowed from the shared 
water conduit into the rim water conduit together with flush 
water, is compressed within the rim water conduit and dis 
charged from the rim spouting port can be prevented, as can 
the splashing of water to outside the toilet. Also, even if 
Splash-up occurs when air compressed in the jetwater conduit 
is discharged together with flush water at the jet spouting 
portion, the jet spouting portion is positioned at the bottom 
within the bowl portion, i.e., on the wall surface between the 
waste receiving Surface and the discharge path, therefore 
water splashing outside the toilet can be prevented. 
0011. In the present invention, the length of the rim water 
conduit is preferably longer than that of the water conduit. 
0012. In the present invention thus constituted, the length 
of the rim water conduit is longer than that of the water 
conduit, therefore when flush water is supplied from the flush 
water Source to the shared water conduit, spouting of flush 
water supplied from the shared water conduit via the water 
conduit to the opening portion can begin before the spouting 
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of flush water conducted from the shared water conduit via 
the rim water conduit to the rim spouting portion begins. 
Therefore air present in the shared waterconduit at the start of 
the flush can be removed from the opening portion via the 
water conduit, and air discharged from the rim spouting por 
tion when spouting from the rim spouting port begins can be 
reduced. Also, because the length of the rim water conduit is 
longer than the length of the water conduit, air flowing into 
the rim water conduit from the shared water conduit together 
with flush water is placed in a fully broken up state in the rim 
water conduit before being discharged from the rim spouting 
portion, therefore the popping Sound and water splash-up 
produced at the time of discharge from the rim spouting 
portion can be effectively prevented, and water splashing 
outside the toilet can also be effectively prevented. 
0013. In the present invention, the rim spouting portion is 
preferably formed in the front region of the bowl portion. 
0014. In the present invention thus constituted, even if air 
present in the shared water conduit at the time a flush is started 
mixes into flush water flowing from the shared water conduit 
to the rim water conduit, the rim spouting portion is formed in 
the front region of the bowl portion, therefore the rim water 
conduit is a comparatively long path extending from the 
vicinity of the rear surface side of the bowl portion to the rim 
spouting portion of the shared water conduit, so that air is 
fully broken up as it travels within the rim water conduit. 
Therefore the popping Sound and splash-up produced when 
air is discharged from the rim spouting portion can be effec 
tively prevented, and water splashing outside the toilet can 
also be effectively prevented. 
0015. In the present invention, the rim portion is prefer 
ably formed such that the part in which the rim spouting 
portion is disposed, and the top edge portion of the inner 
circumference in the vicinity thereof, are formed as an over 
hanging shape. 
0016. In the present invention thus constituted, even if by 
Some chance air present in the shared water conduit at the 
time flushing is started is discharged from the shared water 
conduit via the rim water conduit out of the rim spouting 
portion and produces a splash-up, the top edge portion of the 
inner circumferential surface of the part on which the rim 
spouting portion of the rim portion and the vicinity thereofare 
formed as an inwardly projecting overhanging shape, and 
since splash-ups hit this overhanging shape, there is no 
Splashing outward, with the result that water Splashing out 
side the toilet can be more effectively prevented. 

Advantageous Effects of the Invention 

0017. According to the flush toilet of the present invention, 
air discharged from the rim spouting portion when water 
spouting from the rim spouting portion commences can be 
reduced, and popping Sounds and water splash-ups can be 
prevented. 

BRIEF DESCRIPTION OF DRAWINGS 

0018 FIG. 1 is a schematic perspective view showing a 
flush toilet according to an embodiment of the present inven 
tion; 
0019 FIG. 2 is a side view in which the toilet seat and 

toilet cover are omitted in a flush toilet according to an 
embodiment of the present invention; 
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0020 FIG. 3 is a plan view showing the main toilet unit of 
a flush toilet according to an embodiment of the present 
invention; 
0021 FIG. 4 is a cross sectional view seen along line 
IV-IV in FIG. 3; 
0022 FIG. 5 is a cross sectional view seen along line V-V 
in FIG. 3; 
0023 FIG. 6 is a cross sectional view seen along line 
VI-VI in FIG. 3; 
0024 FIG. 7 is a cross sectional view seen along line 
VII-VII in FIG. 3; 
0025 FIG. 8 is a perspective view showing the water con 
duit in a flush toilet according to an embodiment of the 
present invention; 
0026 FIG. 9 is an enlarged perspective view in which the 
rim water spouting port in the front region within the bowl 
portion of a flush toilet according to an embodiment of the 
present invention is viewed diagonally from below looking 
from the rear side; 
0027 FIG. 10 is a partial enlarged plan view in which the 
front part of a flush toilet according to the embodiment of the 
present invention shown in FIG. 3 is enlarged; 
0028 FIG. 11 is a partial enlarged plan view in which the 
rim water spouting portion of a flush toilet according to the 
embodiment of the present invention shown in FIG. 3 is 
enlarged; 
0029 FIG. 12 is a side view showing the flush toilet main 
body prior to an adhesion step in a flush toilet according to an 
embodiment of the present invention; 
0030 FIG. 13 is a front cross sectional view showing the 
flush toilet main body prior to an adhesion step in a flush toilet 
according to an embodiment of the present invention; 
0031 FIG. 14 is a perspective view explaining in sche 
matic form the first circulation first swirl trajectory and the 
second circulation second Swirl trajectory in the rim spout 
water when a rim cleaning is implemented after the start of jet 
cleaning of a flush toilet according to an embodiment of the 
present invention; 
0032 FIG. 15 is a perspective view explaining in a sche 
matic manner the state whereby the swirling flow of rim spout 
water in a flush toilet according to an embodiment of the 
present invention flows downward into a concave portion; 
0033 FIG.16(a) is an example of the results of an analysis 
of the distribution of flow rates in the rim spout water and the 
jet spout water when a toilet is flushed using a flush toilet 
according to an embodiment of the present invention, and 
FIG. 16(b) shows the results of an analysis of flow rate dis 
tribution for rim spout water and jet spout water when a toilet 
is flushed using a conventional flush toilet, as a comparative 
example relative to the analytic results shown in FIG.16(a): 
and 

0034 FIG. 17(a) is an example of the results of an analysis 
of the distribution of flow rates in the jet spout water and the 
appearance of the flow when a toilet is flushed using a flush 
toilet according to an embodiment of the present invention; 
and FIG. 17(b) shows the results of an analysis of flow rate 
distribution for jet spout water and the appearance of the flow 
when a toilet is flushed using a conventional flush toilet, as a 
comparison example relative to the analytic results shown in 
FIG. 17(a). 
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DESCRIPTION OF EMBODIMENTS 

0035 Referring to the attached drawings, a flush toilet 
according to an embodiment of the present invention will be 
described. 
0036 FIG. 1 is a schematic perspective view showing the 

toilet seat on a flush toilet according to an embodiment of the 
present invention. 
0037. As shown in FIG. 1, the flush toilet 1 according to an 
embodiment of the present invention is what is known as a 
wash-down type flush toilet in which waste is washed away 
by the flow action created by water dropping within the bowl 
portion; it is provided with a ceramic toilet main unit 2, a toilet 
lid 4 covering a toilet seat (not shown) disposed on the upper 
surface of the toilet main unit 2, and a gravity feed reservoir 
tank 6 Serving as flush water source, for storing flush water 
used in toilet flushing and for Supplying water to the toilet 
main unit 2. 
0038. Note that with respect to the flush water source 
Supplying flush water to the toilet main unit 2, there is no 
limitation to a tank-type apparatus Such as the gravity fed 
reservoir tank 6 shown in this embodiment; flush water may 
also be supplied by a water main direct pressure system 
directly utilizing water main Supply pressure, or by a flush 
valve, or by pump assisted pressure, etc. 
0039 FIG. 2 is a side view in which the toilet seat and 

toilet cover are omitted from a flush toilet according to an 
embodiment of the present invention; FIG. 3 is a plan view 
showing a flush toilet according to an embodiment of the 
present invention. 
0040. As shown in FIGS. 2 and 3, a bowl portion 8 is 
formed at the front top portion of the toilet main unit 2. Also, 
a water conduit 10 for spouting flush water supplied from the 
reservoir tank 6 to the bowl portion 8 is formed at the rear top 
portion of the toilet main unit 2. 
0041. In addition, a water discharge trap pipe 12 serving as 
a discharge path for discharging waste inside the bowl portion 
8 is formed at the bottom of the bowl portion 8. 
0042. The bowl portion 8 is provided with a bowl-shaped 
waste receiving Surface 14, a rim portion 16 formed along the 
top edge portion of the bowl portion 8, and a shelfportion 18 
formed between this waste receiving surface 14 and the rim 
portion 16. 
0043. The bowl portion 8 is provided with a concave por 
tion 20 formed in a region below the waste receiving surface 
14 and connected to the water discharge trap pipe 12; this 
concave portion 20 is provided with a bottom surface 20a and 
a wall surface 20b connecting the bottom surface 20a and the 
bottom edge portion 14a of the waste receiving Surface 14. 
0044. In addition, seen from the front side of the toilet 
main unit 2 with respect to center line A1 (see FIG. 3) which 
equally divides the bowl portion 8 in the left-right direction, a 
jet water spouting port 22 is formed on the side wall Surface 
20b at the left side of the concave portion 20; this jet water 
spouting port 22 is connected from the shared water conduit 
10a on the water conduit 10, described in detail below, to the 
branchedjet water conduit 10b, and the main flow of the flush 
water spouted from the jet water spouting port 22 circulates 
within the concave portion 20. Thus when flush water is 
spouted from the jet water spouting port 22 it becomes diffi 
cult for accumulated water in the concave portion 20 of the 
bowl portion 8 to spread outward by the swirling flow fa of the 
jetwater spout, and floating waste can be gathered at approxi 
mately the center of the water accumulated in the concave 
portion 20 and reliably discharged. In addition, water splash 
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ups produced by the Swirling, downward flow, and collision 
of rim spout water spouted from the rim spouting port 26 
described below can be more effectively suppressed when 
flush water seeks to splash out of the bowl portion 8 concave 
portion 20. 
0045 An inlet port 12a on the above-described water dis 
charge trap pipe 12 opens at the back and rear of the concave 
portion 20 of the waste receiving surface 14 of the bowl 
portion 8; a rise path 12b extends rearward from this inlet port 
12a. A fall path 12c connects to this rise path 12b; the bottom 
end of this fall path 12c is connected to an underfloor dis 
charge pipe (not shown) via a discharge Socket 24. 
0046) Note that in the flush toilet 1 of the present embodi 
ment, one example of a floor discharge-type flush toilet in 
which the bottom end of the fall path 12c on a water discharge 
trap pipe 12 is connected to an underfloor discharge pipe (not 
shown) is described, but the flush toilet is not limited to this 
form, and may also be applied to an above-floor discharge 
type flush toilet in which the end of the fall path 12c is 
disposed on the rear wall side of the flush toilet and is con 
nected to an above-floor discharge pipe. 
0047 Next, referring to FIGS. 2 through 8, details of the 
water conduit 10 on flush toilet 1 are described. 

0048 FIGS. 4 through 7 are respectively cross sectional 
views seen along lines IV-IV, V-V, VI-VI, and VII-VII in FIG. 
3: FIG. 8 is a perspective view showing the overall water 
conduit in a flush toilet according to an embodiment of the 
present invention. 
0049. As shown in FIGS. 2 through 8, the waterconduit 10 

is provided with: a shared water conduit 10a extending from 
the inlet portion 10c connected to the discharge port 6a on the 
reservoir tank 6 to the vicinity of the back surface side of the 
bowl portion 8, and a jet water conduit 10b and rim water 
conduit 10d respectively branching from the water conduit 
10a in the vicinity of the back surface side of the bowl portion 
8 

0050. The rim water conduit 10dbranches from the shared 
water conduit 10a in the vicinity of the back surface of the 
bowl portion 8, extending toward the front along the interior 
of the rim portion 16 positioned on the left side as seen from 
the front side of the toilet main unit 2 relative to the centerline 
A1 (see FIG. 3) which equally divides the bowl portion 8 in 
the left-right direction, and extends up to a single rim spout 
ing port 26 (described in detail below) disposed on the left 
side as seen from the frontside of the toilet main unit 2 within 
the front region F of the rim portion 16. 
0051. The jet water conduit 10b branches from the shared 
water conduit 10a in the vicinity of the back side of the bowl 
portion 8, extending forward so as to circumvent the outside 
of the left side wall surface 20b of the concave portion 20 of 
the bowl portion 8 seen from the front side of the toilet main 
unit 2 relative to the centerline A1 (see FIG.3) which equally 
divides the bowl portion 8 in the left-right direction, then 
extending up to the jet water spouting port 22 formed on the 
left side wall surface 20b of the concave portion 20. When the 
bowl portion 8 is respectively equally divided in the front 
back and left-right directions, the jet water spouting port 22 is 
disposed on the rear side relative to the rim spouting port 26 
on the rim portion 16, and on the left side when seen from the 
front of the bowl portion 8. 
0052. Note that it is sufficient for the rim spouting port 26 
and the jet water spouting port 22 to be formed on the same 
side on either the left or the right of the bowl portion 8. 
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0053. By forming the rim spouting port 26 on the frontside 
of the jet water spouting port 22, even if Splashing outside of 
the concave portion 20 of the bowl portion 8 by the Swirl flow 
(referred to below as “diagonal swirl flow fa”) of flush water 
spouted from the jet water spouting port 22 occurs, it can be 
restrained by the force of the swirl flow (referred to below as 
“swirl flow f5) spouted from the rim spouting port 26. 
0054 Furthermore, the route length L1 of the rim water 
conduit 10d is set to be longer than the route length L2 of the 
jetwater conduit 10b as a means of setting the timing of water 
spouting so that jet spouting of flush water conducted to the 
jet water spouting port 22 through the jet water conduit 10b 
from the shared water conduit 10a begins prior to commenc 
ingrim spouting of flush water conducted to the rim spouting 
port 26 through the rim water conduit 10d from the shared 
water conduit 10a. This form of setting permits air present in 
the shared water conduit 10a at the time of flush start to be 
evacuated from the jet water spouting port 22 via the jet water 
conduit 10b, so that air discharged from the rim spouting port 
26 when water spouting at the rim spouting port 26 begins can 
be reduced using a simple structure. The popping Sound and 
Splash-up produced when air, having flowed from the shared 
water conduit 10a into the rim water conduit 10d together 
with flush water, is compressed within the rim water conduit 
10d and discharged from the rim spouting port 26 can be 
prevented, as can the splashing of water to outside the toilet 1. 
0055 Also, even if water splash-up occurs when air com 
pressed within the jet water conduit 10b is discharged 
together with flush water at the jet water spouting port 22, the 
jet water spouting port 22 is positioned at the bottom in the 
bowl portion 8 i.e. on the side wall surface 20b of the 
concave portion 20 between the waste receiving surface 14 
and the water discharge trap pipe 12, therefore water Splash 
ing outside of the toilet 1 can be prevented. 
0056 Furthermore, even if the air present within the 
shared water conduit 10a when flushing begins mixes in with 
flush water flowing from the shared water conduit 10a to the 
rim water conduit 10d, a rim spouting port 26 is formed on the 
front region F of the bowl portion 8, so that the rim water 
conduit 10d forms a comparatively long path from the shared 
water conduit 10a in the vicinity of the back surface of the 
bowl portion 8 to the rim spouting port 26, and air becomes 
sufficiently diffused as it flows through the rim water conduit 
10d that the popping Sound and water Splash-up produced 
when water is spouted from the rim spouting port 26 can be 
Suppressed. 
0057. Note that in the present embodiment, it is explained 
as an example of a means for starting jet water spouting before 
the start of rim water spouting a form whereby the route 
length L1 of the rim water conduit 10d is set to be longer than 
the route length L2 of the jet water conduit 10b, but the 
present invention is not limited to this form, and it is also 
acceptable to set the respective flow rates and volumes within 
the rim water conduit and the jet water conduit so that jet 
water spouting is started before the start of rim water spout 
ing. 
0058. It is also acceptable to provide a pipe member com 
municating with the shared water conduit 10a and the interior 
of the concave portion 20 in place of the jet water conduit 10b 
as away of evacuating air inside the shared water conduit 10a. 
0059 Next, referring to FIG. 3, FIGS. 5 through 7, and 
FIGS.9 through 11, details of a rim portion 16, a shelfportion 
18 and a rim spouting port 26 of the bowl portion 8 of the flush 
toilet 1 are described. 
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0060 FIG. 9 is an enlarged perspective view of the rim 
spouting port in the front region within the bowl portion of a 
flush toilet according to an embodiment of the present inven 
tion as seen from the diagonally below on the rear side: FIG. 
10 is a partial enlarged plan view Zoomed in on the front part 
of the flush toilet according to the embodiment of the present 
invention shown in FIG. 3; FIG. 11 is a partial enlarged 
perspective view Zoomed in on the rim spouting port part of a 
flush toilet according to the embodiment of the present inven 
tion shown in FIG. 2. 
0061. As shown in FIGS. 3 and 10, the bowl portion 8 is 
provided with a front region F and a rear region R, which are 
equal divisions of the bowl portion 8 created by the centerline 
A2 (see FIG. 3) extending in the left-right direction of the 
bowl portion 8. 
0062. The front region F of the bowl portion 8 is provided 
with a region F1 which is disposed symmetrically relative to 
the center line A1 and the front end portion 16a (the inner 
circumferential front end portion 16a) of the inner circumfer 
ential surface 17 of the rim portion 16, and includes the front 
end portion 16a, a region F2 positioned behind the region F1, 
and a region F3 positioned yet further behind this region F2. 
0063. The frontend portion 16a within the front region F1 
of the rim portion 16 has the smallest curvature radius p1 
within the entire perimeter of the rim portion 16; the rim 
spouting port 26 is formed within the front region F2 posi 
tioned behind the front end portion 16a within the front region 
F1 of the rim portion 16, and flushwater is spouted toward this 
front end portion 16a. 
0064. In other words, the rim spouting port 26 is disposed 
in the vicinity of the minimum curvature radius portion posi 
tioned at the front end portion 16a of the rim portion 16, and 
by spouting flush water toward this minimum curvature 
radius portion, the water spouting direction vector and the 
water flow force of the flush water spouted from the rim 
spouting port 26 can be stabilized so that after passing 
through the front end portion 16a of the rim portion 16 while 
maintaining a comparatively high water flow force, flush 
water can swirl to the rear region R of the rim portion 16. By 
so doing, the easily dirtied rear region R of the bowl portion 
8 can be properly washed, and since the flush water continues 
to Swirl with its flow force maintained after passing through 
the rear region R, a situation is prevented whereby cleaning is 
poor due to an inability to also swirl in the vicinity of the rim 
portion 16 front end portion 16a. 
0065. Flush water spouted from the rim spouting port 26 
makes a first circulation swirl along the rim portion 16 after 
passing the Smallest curvature radius portion of the front end 
portion 16a of the rim portion 16, but the flow of flush water 
flowing down from the rim spouting port 26 to the shelf 
portion 18 is suppressed by the effect of centrifugal force 
acting on the outer side of the rim portion 16 when passing the 
smallest curvature radius portion of this rim portion 16, there 
fore a collision with the swirling flow on the shelfportion 18 
can be restrained when the first circulation swirl has ended 
and the second circulation Swirl is seeking to begin. 
0066. In addition, the rim spouting port 26 is adjacent on 
the left side as seen from the front side of the toilet main unit 
2 relative to the front end portion 16a within the front region 
F1 of the bowl portion 8 rim portion 16, and is formed within 
the front region F2, which is the part in which the curvature 
radius p2 changes from a large curvature radius to a small 
curvature radius from the rear toward the front. Flush water 
spouted from the rim spouting port 26 thus immediately 
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reaches the front end portion 16a on the rim portion 16 with 
a strong flow force maintained, and can thereafter Swirl to the 
rear region R of the rim portion 16, thus preventing a situation 
in which cleaning is poor due to an inability to Swirl in the 
vicinity of the smallest curvature radius front end portion 16a 
of the rim portion 16. Moreover, a moderate energy loss 
arising when flush water spouted from the rim spouting port 
26 at a strong flow force toward the front end portion 16a in 
the front region F1 of the rim portion 16 passes over the front 
end within the front region F1 of the rim portion 16 formed at 
the minimum curvature radius p1 results in moderate restraint 
offlow force so that splashing of flush water outside the toilet 
due to over-strong flow force can be prevented. 
0067. Also, the majority of the rear region R of the rim 
portion 16 of the bowl portion 8 forms a portion (an arc shape) 
of a true circle having a fixed radius (curvature radius p3). 
Therefore since the curvature radius p3 (the radius of the 
circle) does not change in the majority of the rear region R of 
the rim portion 16 of the bowl portion 8, loss of energy in the 
flush water when passing over rear region R of the rim portion 
16 can be restrained, and flush water can be made to more 
reliably Swirl. Such that Swirling occurs with a comparatively 
strong flow force maintained up to the rim portion 16 rear 
region R, and the rear region R of the bowl portion 8, which is 
easily-dirtied, can be reliably cleaned. Also, since the major 
ity of the rear region R of the rim portion 16 of the bowl 
portion 8 forms a portion of a true circle of a predetermined 
radius (curvature radius p3), the majority of the rear region R 
of the rim portion 16 of the bowl portion 8 which is most 
prominent when seen by a user from diagonally forward and 
above forms a portion of a true circle with a predetermined 
radius (curvature radius p3), thereby improving the aesthetic 
appeal of the entire bowl portion 8. 
0068. Within the front region F, the rim portion 16 of the 
bowl portion 8 is provided with a front region F3 formed at a 
curvature radius p4, equal to the curvature radius p2 and 
larger than the curvature radius p3 (p4-p2>p3); this front 
region F3 is disposed to be closely proximate to the vicinity of 
the front end portion 16a within the front region F1 between 
the front region F2 and the rear region R. Thus flush water 
which has passed from the rim spouting port 26 through the 
front end portion 16a of the rim portion 16 passes through the 
front region F2 proximate to the vicinity of the front end 
portion 16a in the front region F1 of the bowl portion 8 rim 
portion 16 and maintains a comparatively strong flow force as 
it flows into the front region F3. By flowing through the front 
region F3 of the rim portion 16 formed with a curvature radius 
p4, which is larger than the curvature radius p3 of the rear 
region R of the rim portion 16, this flush water is able to flow 
smoothly to the rear region R of the rim portion 16, maintain 
ing in a stable state the flow force of the flush water from front 
regions F1 and F2, which is comparatively stronger than that 
of the front region F3, so that even if the inner circumferential 
surface 17 of the rim portion 16 has a shape rising essentially 
vertically, splashing to the outside of the flush toilet 1 by flush 
water flowing in the rim portion 16 can be prevented. 
0069. Note that in this embodiment, it is explained the 
form in which the curvature radius p1 in the front region F1 of 
the rim portion 16 is set to be smaller than the curvature radius 
p3 of the rear region R of the rim portion 16, but the flush 
toilet is not limited to this form, and it is also acceptable to set 
the curvature radius p1 of the front region F1 of the rim 
portion 16 to be equal to the curvature radius p3 of the rear 
region R of the rim portion 16. Alternatively, it is also accept 
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able to set any one of the curvature radii p1, p.2, or p4 of the 
front regions F1, F2, and F3 of the rim portion 16 to be equal 
to the curvature radius p3 of the rear region R of the rim 
portion 16. 
(0070. The bowl portion 8 rim portion 16 is provided with 
an overhanging part 16b, formed in a shape Such that the top 
edge portion from the rim spouting port 26 in the front region 
F2 facing toward the front side up to the vicinity of the front 
end portion 16a within the front region F1 of the rim portion 
16 protrudes locally inward, and the top of the rim spouting 
port 26 is covered by this overhanging part 16b. 
(0071. The rim portion 16 of the bowl portion 8 is provided 
with a rising portion 16c shaped to rise in an appropriate 
vertical direction in the region of the inner circumferential 
surface 17 outside the overhanging part 16b. 
0072 Thus an inward-facing overhang shape is formed by 
the overhanging part 16b in the front regions F1 and F2 
around the front end portion 16a of the inner circumferential 
surface 17 of the rim portion 16, and in the front region F3 and 
rear region R outside the vicinity of the rim portion 16 front 
end portion 16a, is formed into an approximately vertical 
rising shape, so that in the vicinity of the Smallest curvature 
radius p1 front end portion 16a of the rim portion 16, there is 
no splashing of water outside the flush toilet 1, and the flow 
force of flush water spouted from the rim spouting port 26 can 
be increased. Also, since flush water can Swirl up to the rear 
region R of the rim portion 16 while sufficiently maintaining 
a comparatively strong flow force, the easily dirtied rear 
region of the bowl portion 8 can also be more reliably cleaned. 
0073. Also, because of the overhanging part 16b in the 
front regions F1 and F2 in the vicinity of the front end portion 
16a of the rim portion 16, even if splash-up occurs near the 
rim spouting port 26 of the rim portion 16 where it is particu 
larly prone to occur, that Splash-up hits the top edge portion of 
the overhanging part 16b on the rim portion 16, therefore 
Splashing outside the toilet 1 can be prevented. 
0074. In addition, since the inner circumferential surface 
17 of the bowl portion 8 rim portion 16 is formed to rise 
approximately vertically in the region of the front end, any 
waste which may adhere there can be easily removed, and 
sanitation improved. 
(0075. Note that in the flush toilet 1 of the present embodi 
ment, it is explained as an example a form in which the inner 
circumferential surface 17 of the rim portion 16 is provided 
with a rising portion 16c, but as an alternative to this rising 
portion 16c, this could also be set to an overhang shape over 
essentially the entire perimeter of the inner circumferential 
surface of the rim portion, or could be what is known as the 
open rim type, in which the inside of a rim water conduit 
formed along the circumferential direction of the rim portion 
16 is left open. 
0076. The rim spouting port 26 is positioned by a prede 
termined distance h above the height position of the shelf 
portion 18 of the bowl portion 8, and is formed at the top end 
side of the rim portion 16 of the bowl portion 8. Thus flush 
water spouted from the rim spouting port 26 forms a flow 
(swirl flow f1) which passes the vicinity of the front end 
portion 16a of the rim portion 16 where the curvature radius 
is small and swirls to the rear side of the rim portion 16, 
forming a falling flow (falling flow f2) from the top end side 
of the rim portion 16; the interior of the bowl portion 8 can 
thus be effectively cleaned by this swirl flow fl and falling 
flow f2. The flush water spouted from the rim spouting port 
26, which is in a comparatively high position disposed at the 
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top end side of the rim portion 16, enables reliable cleaning 
around the front end portion 16a of the rim portion 16 of the 
bowl portion 8. 
0077 Moreover, by forming the rim spouting port 26 on 
the rim portion 16 at a predetermined distance h above the 
shelf portion 18, flush water spouted from the rim spouting 
port 26 swirls, as will be described in detail below using 
FIGS. 14 and 15, without the Swirl flow f1 of the first circu 
lation first swirl trajectory T1 flowing down on the shelf 
portion 18; the second circulation second swirl trajectory T2 
swirl flow f3 swirls on the shelfportion 18, and in the vicinity 
of the rim spouting port 26 where splashing is particularly 
prone to occur, Splash-up caused by the collision between 
flush water swirling around the rim portion 16 in the first 
circulation first swirl trajectory T1 and the second circulation 
second Swirl trajectory T2 can be Suppressed. 
0078. In addition, because the rim spouting port 26 is 
formed at the top end side of the rim portion 16 of the bowl 
portion 8, the rim spouting port 26 reliably falls into the blind 
angle of the overhanging part 16b of the rim portion 16 from 
the standpoint of a user looking at the bowl portion 8 from 
diagonally forward and above, making it more difficult for the 
user to see the rim spouting port 26. Furthermore, in addition 
to improving the sense of cleanliness perceived by the user, 
the overall aesthetic appeal of the bowl portion 8 can also be 
improved. 
0079 Moreover, the rim spouting port 26 is formed on the 
rim portion 16, which is positioned further outside (on the 
outsideportion 18b side of the shelfportion 18) than the inner 
edge portion 18a of the shelfportion 18 of the bowl portion 8. 
and as will be described in detail below using FIGS. 14 and 
15, in plan view the first swirl trajectory T1 is positioned 
outside of the second swirl trajectory T2. Thus in the vicinity 
of the rim spouting port 26 where splashing is particularly 
prone to occur, Splash-up caused by collision between the 
flush water in the first swirl trajectory T1 and the second swirl 
trajectory T2 can be effectively suppressed. 
0080. Also, the rim portion 16 on the bowl portion 8 is 
provided with a continuously formed portion 26C, continu 
ously formed from a top edge portion 26b forming the top 
Surface of a water passageway 26.a formed within the rim 
spouting port 26, facing downstream to the rising portion 16c 
on the inner circumferential surface 17 of the rim portion 16; 
this continuously formed portion 26c is positioned on the 
inner circumferential surface 17 of the rim portion 16 to the 
right of the center line A1 (see FIG. 3) as seen from the front 
side of the toilet main unit 2. The rim portion 16 overhanging 
part 16b is continuously formed on the top surface of the rim 
spouting port 26 by Such a continuously formed portion 26c. 
therefore flush water spouted from the rim spouting port 26 
flows smoothly along the inner circumferential surface 17 of 
the rim portion 16. Because of the formation of the Swirl flow 
f1 and falling flow f2, which pass near the front end portion 
16a of the small curvature radius rim portion 16, the vicinity 
of the front end portion 16a of the rim portion 16 of the bowl 
portion 8 can be reliably cleaned. In addition, the continuous 
formation of the top edge portion 26b forming the top Surface 
of the water passageway 26a forming rim spouting port 26, 
and of the inner circumferential surface 17 of the rim portion 
16, enables flush water spouted from the rim spouting port 26 
to flow smoothly along the inner circumferential surface 17 of 
the rim portion 16 by centrifugal force, so that splash-ups 
produced by the collision of separate swirling flush waters 
can be suppressed. 
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I0081. The overhanging part 16b in the front regions F1 and 
F2 of the rim portion 16 extend from the rim spouting port 26 
toward the front side to the front end portion 16a within the 
front region F1 of the rim portion 16, and from this front end 
portion 16a to the continuously formed portion 26c; seen 
from above, the bowl portion 8 is symmetrically left-right 
disposed relative to the front end portion 16a of the rim 
portion 16. The rim spouting port 26 is thus formed in the 
vicinity of the front end portion 16a of the rim portion 16, and 
the overhanging part 16b of the rim portion 16 covers the rim 
spouting port 26, so that viewed by user from diagonally 
forward and above, the rim spouting port 26 cannot be 
observed. Furthermore, the overhanging part 16b of the rim 
portion 16 is formed to be left-right symmetrical in the vicin 
ity of the front end portion 16a of the rim portion 16 of the 
bowl portion 8, thus enabling the overall aesthetic appeal of 
the bowl portion 8 to be improved. 
I0082 Also, facing in the direction of spouting from the 
rim spouting port 26a, the perimeter portion 26d on the rear 
side of the rim spouting port 26 is tilted from bottom to top. 
Flush water spouted from the rim spouting port 26 by means 
of the perimeter portion 26d of the rim spouting port 26 tilted 
from bottom to top thus forms a flow (swirl flow fl) passing 
the vicinity of the front end portion 16a of the small curvature 
radius rim portion 16 and swirling toward the rear side of the 
rim portion 16, and forms a falling flow (falling flow f2) from 
the top end side of the rim portion 16; the front end portion 
16a of the rim portion 16 of the bowl portion 8 can thus be 
effectively cleaned by this swirl flow fl and falling flow f2. 
I0083. The incline from bottom to the top of the rim spout 
ing port 26 perimeter portion 26d in the direction of water 
spouting thus enables flush water spouted from the rim spout 
ing port 26 to flow downward even if an uncleaned portion is 
created at the boundary between the first swirl trajectory T1 
and the second swirl trajectory T2, thereby preventing the 
occurrence of Such uncleaned portions. 
I0084. Additionally, part of the flush water spouted from 
the rim spouting port 26 can be made to drop by the rim 
spouting port 26 perimeter portion 26d inclined from the 
bottom to the top in this water spouting direction, and this 
falling flush water allows more effective suppression of the 
tendency for splashing to the outside by the swirl flow fa 
spouted from the jet water spouting port 22. In the concave 
portion 20 of the bowl portion 8, the addition of rim spout 
water falling in this way to water spouted from the jet water 
spouting port 22 results in the creation of a swirl flow fa 
provided with a strong rotational force in which the horizontal 
swirl flow and the vertical swirl flow are combined, thereby 
raising waste discharge performance. Moreover, splash-ups 
arising when rim spout water and jet spout water collide can 
also be more effectively suppressed. 
I0085. The bowl portion 8 rim portion 16 is formed to be 
left-right symmetrical in the rear region Rand front region F3, 
etc. within the bowl portion 8 visible to the user when the 
bowl portion 8 is viewed diagonally from forward and above: 
the inside circumference of the rim spouting port 26 is open 
but the top is covered by the overhanging part 16b, so is not 
visible to a userlooking at the rim portion 16 diagonally from 
forward and above the bowl portion 8, and the overall aes 
thetic appeal of the bowl portion 8 can thus be improved. 
I0086. In particular, as shown in FIGS. 9 through 11, the 
rim spouting port 26 is formed in the vicinity of the front end 
portion 16a of the rim portion 16 of the bowl portion 8, and 
the inner circumferential surface 17 in the front region F1 of 
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the rim portion 16 is formed into an overhang shape in the 
vicinity of the front end portion 16a of the rim portion 16 by 
a vertical surface 17a and a horizontal surface 17b extending 
inward from this vertical surface 17a. A forward protruding 
concave space B is formed on the shelf portion 18 in the 
vicinity of the front end portion 16a of the rim portion 16 by 
this vertical surface 17a and horizontal surface 17b, and 
within this concave space B the rim spouting port 26 and the 
vertical surface 17a of the rim portion 16 are continuous so as 
to be flush. 
I0087. I.e., in the bowl portion 8 rim portion 16 front 
regions F1 and F2, the rim spouting port 26 is formed within 
an indented space B, formed so as to protrude forward of and 
by a predetermined width to the left and right relative to a 
virtual surface 16d. which is flush with the inner circumfer 
ential Surface 17 forming the rising portion 16c rising essen 
tially vertically in the rear region Rand front region F3 of the 
rim portion 16 of the bowl portion 8. The top edge portion of 
this concave space B matches the overhanging part 16b, and 
the bottom end of the front end portion 16a of the inner 
circumference surface 16fin the concave space B matches the 
front end 18c of the outside portion 18b of the shelfportion 
18. 
0088. The rim spouting port 26 is positioned forward of 
the rear edge 16e of the top edge portion 16b of indented 
space B and behind the front end 18c of the outside edge 
portion 18b of the shelfportion 18; a water passageway 26a 
extending from the rear end of the rim spouting port 26 
perimeter portion 26d along the inner circumference surface 
16f within the indented space B up to the vicinity of the front 
end portion 16a is formed within the indented space B, and 
the extended part 26e extending from this water passageway 
26a through the front most portion 16a of the inner circum 
ference surface 16f within the indented space B is continu 
ously formed from within the indented space B to the con 
tinuously formed portion 26c of the rim portion inner 
circumferential surface 16c. It is thus difficult for users view 
ing the bowl portion 8 diagonally from forward and above to 
see the rim spouting port 26, and the sense of cleanliness 
perceived by the user can thus be improved. 
0089. Furthermore, although discussed in detail below 
using FIGS. 14 and 15, the direction in which flush water 
spouted from the rim spouting port 26 Swirls and the direction 
in which flush water spouted from the jet water spouting port 
22 swirls are the same direction when seen in plan view. The 
water spouting direction D1 in the jet water spouting port 22 
(arrow D1 in FIG. 14) is diagonally downward facing the 
front, and is essentially the same as the water spouting direc 
tion D2 in the rim spouting port 26 (arrow D2 in FIG. 14). 
0090 Next, referring to FIGS. 6, 10, 12, and 13, an adhe 
sive step when manufacturing a ceramic flush toilet 1 accord 
ing to an embodiment of the present invention is described. 
0091 FIG. 12 is a side view showing the toilet main unit 
prior to the adhesive step in a flush toilet according to an 
embodiment of the present invention; FIG. 13 is a front cross 
sectional view showing the toilet main unit prior to the adhe 
sive step in a flush toilet according to an embodiment of the 
present invention. 
0092. As shown in FIGS. 12 and 13, the ceramic toilet 
main unit 2 of the flush toilet 1 of the present embodiment is 
provided with a bottom toilet main unit 2a provided with a 
bowl portion 8 on which a waste receiving surface 14 and a 
shelfportion 18 are formed and from which a rim portion 16 
is excluded, and a top side toilet main unit 2b provided with a 
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rim portion 16, formed in advance separate from the bottom 
toilet main unit 2a at the time the toilet main unit 2 is manu 
factured, following which a bottom end portion 2d is adhered 
over the entire perimeter of the top end portion 2c of the 
bottom toilet main unit 2a in the adhesion step. This top side 
toilet main unit 2b is provided with a rim portion 16, which is 
adhered to the top end portion of the bowl portion 8 of the 
bottom toilet main unit 2a. 

(0093. As shown in FIG. 13, the rim portion 16 of the top 
side toilet main unit 2b is provided with a rim inner wall 
portion 16g and a rim outer wall portion 16h respectively 
formed on the inner circumference and the outer circumfer 
ence of the rim portion 16, a rim bottom surface portion 16i 
joining the two bottom end portions of the rim inner wall 
portion 16g and the rim outer wall portion 16h, and a rim top 
Surface portion 16jjoining the two top end portions of the rim 
inner wall portion 16g and the rim outer wall portion 16h, 
whereby the rim water conduit 10d is formed by the rim inner 
wall portion 16g, rim outer wall portion 16h, rim bottom 
surface portion 16i, and rim top surface portion 16i. By thus 
utilizing the space formed by the rim inner wall portion 16g, 
rim outer wall portion 16h, rim bottom surface portion 16i, 
and rim top surface portion 16i as a rim water conduit 10d. 
there is no need to erect a separate water conduit, and a simple 
structure may be adopted for the toilet main unit 2. The 
structure is even further simplified by forming the rim spout 
ing port 26 on the rim inner wall portion 16g, which is at a 
front position on the bowl portion 8. 
0094. In addition, FIGS. 6 and 10 show the toilet main unit 
2 following the step in which the bottom toilet main unit 2a 
and the top side toilet main unit 2b are adhered, but the 
adhesion line C (border line) showing the adhesion portion 
between the bowl portion 8 part of bottom toilet main unit 2a 
excluding the rim portion 16 and the rim portion 16 of the top 
side toilet main unit 2b is positioned within the bottom region 
of the rim bottom surface portion 16i when seen in plan view 
from above. Therefore even if the adhesion line C, being the 
adhesion portion between the rim portion 16 and the bowl 
portion 8 excluding this rim portion 16, appears on the outer 
surface of the toilet main unit 2, this boundary line C is 
positioned within the bottom region of the rim bottom surface 
portion 16i when seen from above, and is therefore hidden by 
the rim bottom surface portion of the rim portion so that it 
cannot be seen, thereby improving the overall external aes 
thetic appeal of the toilet 1. 
(0095 Also, as shown in FIGS. 6 and 13, with respect to the 
adhesion line C, being the adhesion portion between the bowl 
portion 8 in the bottom toilet main unit 2a and the rim portion 
16 of the top side toilet main unit 2b, line contact between the 
top end portion 8a of the bowl portion 8 and the bottom end 
portion 16 k of the rim inner wall portion 16g in the adhesion 
step forms a boundary line between the bowl portion 8 main 
unit and the rim portion 16, and this boundary line can be seen 
from the inside of the bowl portion 8 main unit and the rim 
portion 16. Thus when the rim portion 16 and the bowl portion 
8 excluding the rim portion 16 are adhered at the time of 
manufacture of the toilet main unit 2, the boundary line (adhe 
sion line C) formed by the line contact between the bottom 
end portion of the rim inner wall portion 16g and the top end 
portion 8a of the bowl portion 8 excluding the rim portion 16 
is visible from inside the bowl portion 8, thereby facilitating 
the work of adhering the rim portion 16 and the bowl portion 
8 excluding the rim portion 16 when the toilet main unit 2 is 
manufactured. 
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0096) Next, referring to FIGS. 1 through 17, an operation 
of a flush toilet according to an embodiment of the present 
invention is described. 

0097 FIG. 14 is a perspective view explaining in sche 
matic form the first circulation first trajectory and the second 
circulation second Swirling trajectory by the rim spout water 
when a rim cleaning is implemented after the start of jet 
flushing in a flush toilet according to an embodiment of the 
present invention; FIG. 15 is a perspective view explaining in 
a schematic form the state whereby the swirling flow of rim 
spout waterina flush toilet according to an embodiment of the 
present invention flows downward into a concave portion. 
0098 First, toilet flushing is started when a user operates 
an operating lever (not shown) in order to flush the toilet, and 
flush water in the reservoir tank 6 flows through the shared 
water conduit 10a, branching into jet water conduit 10b and 
rim water conduit 10d. After spouting from the jet water 
spouting port 22 has started at the beginning, spouting from 
the rim spouting port 26 then begins at a delay. At this point, 
the water spouting direction D1 in the jet water spouting port 
22 (arrow D1 in FIG. 14) is diagonally downward facing 
forward, and is essentially the same as the water spouting 
direction D2 in the rim spouting port 26 (arrow D2 in FIG. 
14). 
0099. As shown in FIGS. 11 and 14, rim spout water 
spouted from the rim spouting port 26 flows to the front side 
along the inner circumferential surface of the rim portion 16, 
passes the vicinity of the front end portion 16a of the rim 
portion 16 where the curvature radius is smallest, and forms a 
flow (swirl flow f1) which swirls in a left rotation to the rear 
side of the rim portion 16, as well as forming a flow (falling 
flow f2) by which apart of the rim spout waterfalls down from 
the top end side of the rim portion 16. After the first circula 
tion, rim spout water also forms a second circulation left 
rotation swirl flow f inside the first circulation swirl flow fl. 

0100. On the other hand, jet spouted water spouted diago 
nally downward toward the front (spouting direction D1) 
from the jet water spouting port 22 flows along the front side 
wall surface 20b and the bottom surface 20a on the front side 
within the concave portion 20, and after swirling as it rises 
diagonally upward from the bottom toward the rear side, 
forms a diagonal swirl flow fa, which swirls along the rear 
side wall surface 20b within the concave portion 20. This 
diagonal swirl flow fa forms a left-rotation swirl flow when 
the concave portion 20 is seen in plan view from above; the 
swirl direction of the rim-spouted water and the swirl direc 
tion of the jet-spouted water are the same (left-rotating) when 
seen in plan view. 
0101. As shown in FIG. 14, the first swirl trajectory T1 at 
the time flush water spouted from the rim spouting port 26 is 
swirling in the first circulation swirl flow f1 along the rim 
portion 16 is positioned above and outside the second swirl 
trajectory T2 at the time of swirling by the second circulation 
swirl flow f3 along the rim portion 16 and shelf portion 18 
after the first circulation swirl is ended in this first circulation 
first swirl trajectory T1. 
0102 Next, as shown in FIG. 14, rim spout water flows 
down within the concave portion 20 along the waste receiving 
surface 14 while for the most part maintaining its force in the 
direction of the left-rotating swirl flow; it then merges with 
the swirl flow of the jet spout water in the concave portion 20 
and produces a diagonal Swirl flow f4 with a comparatively 
strong and fast rotational force in the concave portion 20. 
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0103 Also, as shown in FIG. 15, new rim spouting con 
tinues to occur from the rim spouting port 26 after the rim 
spout water merges with the diagonal swirl flow fa of the jet 
spouted water in the concave portion 20, and as the volume of 
rim spout water Swirling on the waste receiving Surface 14 
increases, the swirl flow f5 of rim spout water at increased 
flow force flows down and merges toward the diagonal swirl 
flow fa of jet spout water in the concave portion 20, forming 
a flow by which waste in the concave portion 20 is strongly 
pushed toward the inlet port 12a of the water discharge trap 
pipe 12. 
0104 Finally, the comparatively strong rotational force of 
the diagonal swirl flow fa in the concave portion 20 after 
merging with the rim spout water enables high specific grav 
ity waste to be pushed into the water discharge trap pipe 12 
from the bowl portion 8, and enables low specific gravity 
floating waste to be sent into the water discharge trap pipe 12 
from the bowl portion 8 by the comparatively fast post-merge 
rotating diagonal Swirl flow f4. 
0105 Next, FIG.16(a) shows an example of the results of 
a flow speed distribution analysis of rim spout water and jet 
spout water when a toilet is flushed using a flush toilet accord 
ing to an embodiment of the present invention; FIG. 16(b) 
shows, as a comparative example relative to the analytic 
results shown in FIG.16(a), the results of a flow speed dis 
tribution analysis of rim spout water and jet spout water when 
flushing a conventional toilet. 
0106 The shading of the flush water shown in FIG. 16 
indicates the extent of the flush water flow speed; when the 
toilet main unit 2 of the flush toilet 1 in the above-described 
embodiment is seen from above, a comparatively large flush 
water flow speed is obtained from the rim spouting port in the 
bowl portion, passing the rim portion front end, up to the rear 
region in which it swirls in left rotation, and in the vicinity of 
the jet water spouting port of the concave portion and the 
region in front of same. 
0107. In contrast, the flush toilet in the comparative 
example shown in FIG. 16(b) differs from the form of the 
flush toilet 1 in the present embodiment, and is a form in 
which two rim spouting ports (first and second rim spouting 
ports) are provided in the region on the rear side of the rim 
portion, and a jet spouting port is provided on the side wall 
surface on one side of the concave portion within the bowl 
portion, but in the region from the rim portion front end in the 
bowl portion to the vicinity of the rear side second rim spout 
ing port, the flow speed of the flush water is comparatively 
small compared to the flush toilet 1 of the present embodi 
ment, so it is apparent that the flushing power of the flush 
toilet of the present embodiment is improved compared to a 
conventional flush toilet. 
(0.108 Next, FIG. 17(a) shows an example of the results of 
an analysis of flow speed distribution and the appearance of 
flow of jet spout water when a toilet is flushed using a flush 
toilet according to an embodiment of the present invention; 
FIG. 17(b) shows, as a comparative example relative to the 
analytic results shown in FIG.17(a), the results of an analysis 
of jet flow water speed distribution and the appearance 
thereof when a toilet is flushed using a conventional flush 
toilet. 
0109 First, the shading of the flow lines in the flush water 
shown in FIG. 17(a) indicates the degree of flush water flow 
force, but it is apparent that when the toilet main unit 2 of the 
flush toilet 1 of the above-described present embodiment is 
viewed from the side, jet spout water spouted diagonally 
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downward facing forward from the jet spouting port on the 
concave portion of the bowl portion flows along the front side 
wall Surface and bottom surface in the concave portion, and 
Swirls as it rises diagonally upward from below facing the rear 
side, after which it forms a diagonal swirl flow fa which swirls 
along the wall Surface on the rear side in the concave portion 
and diagonally downward. 
0110. In contrast, the flush toilet of the comparative 
example shown in FIG. 17(b) is of the same form as the flush 
toilet in the comparative example shown in FIG.16(b), and 
the jet spout water spouted from the jet spouting port forms a 
flow which falls to the bottom surface of the concave portion 
after being spouted toward the side wall surface of the con 
cave portion opposite the jet spouting port. Therefore the flow 
speed and rotational force of the swirl flow in the concave 
portion of the flush toilet of the comparative example is weak 
ened and the flow pushing into the discharge trap pipe is 
reduced compared to the flow speed and rotational force of 
the strong diagonal swirl flow fa in the front region F of the 
present embodiment shown in FIG. 17(a), making it apparent 
that waste discharge performance is improved in the flush 
toilet of the present embodiment compared to a conventional 
flush toilet. 

0111. According to the flush toilet 1 of the above-de 
scribed embodiment of the present invention, the following 
means is used to set the respective timing of jet spouting from 
the jet water spouting port 22 and rim spouting from the rim 
spouting port 26: by setting the path length L1 of the rim 
water conduit 10d to be longer than the path length L2 of the 
jet water conduit 10b, spouting of flush water supplied from 
the shared waterconduit 10a via the jet waterconduit to the jet 
water spouting port 22 can be started before the start of the 
spouting of flush water Supplied from the shared water con 
duit 10a via the rim water conduit 10d to the rim spouting port 
26 at the time flush water is supplied from the reservoir tank 
6 to the shared water conduit 10a, therefore air present in the 
shared water conduit 10a at the time flushing is started can be 
removed from the jet water spouting port 22 via the jet water 
conduit 10b. Therefore air discharged from the rim spouting 
port 26 can be reduced when spouting from the rim spouting 
port 26 begins, and the popping Sound and water splash-up 
produced when air flowing in together with flush water from 
the shared water conduit 10a to the rim water conduit 10d is 
compressed inside the rim water conduit 10d and discharged 
from the rim spouting port 26 can be prevented, as can Splash 
ing outside of the toilet 1. 
0112 Also, because the path length L1 of the rim water 
conduit 10d is set to be longer than the path length L2 of the 
jet water conduit 10b, air flowing into the rim water conduit 
10d from the shared water conduit 10a together with flush 
water is fully broken up in the rim water conduit 10d before 
being discharged from the rim spouting port 26, therefore the 
popping sound and water splash-up produced at the time of 
discharge from the rim spouting port 26 can be effectively 
prevented, and water splashing outside the toilet can also be 
effectively prevented. 
0113 Also, according to the flush toilet 1 of the present 
embodiment, the jet water conduit 10b provided to perform 
jet spouting can serve a double purpose as a means to remove 
air from the shared water conduit 10a, so there is no need to 
separately provide a dedicated pipe conduit for removing air 
present in the shared water conduit 10a when starting a flush, 
and air discharged from the rim spouting port 26 when spout 
ing from the rim spouting port 26 is started can be reduced 
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using a simple structure. Therefore the popping sound and 
Splash-up produced when air is compressed within the rim 
water conduit 10d and discharged from the rim spouting port 
26, having flowed from the shared water conduit 10a into the 
rim water conduit 10d together with flush water, can be pre 
vented, as can the splashing of water to outside the toilet 1. 
Also, even if water splash-up occurs when air compressed 
within the jet water conduit 10b is discharged together with 
flush water at the jet water spouting port 22, the jet water 
spouting port 22 is positioned at the bottom in the bowl 
portion 8 i.e. on the side wall surface 20b of the concave 
portion 20 between the waste receiving surface 14 and the 
water discharge trap pipe 12, therefore water splashing out 
side of the toilet can be prevented. 
0114. Furthermore, according to the flush toilet 1 of the 
present embodiment, even if air present in the shared water 
conduit 10a at the time flushing is started mixes in with flush 
water flowing from the shared water conduit 10a to the rim 
water conduit 10d, the disposition of the bowl portion 8 rim 
spouting port 26 in the front region F2 of the bowl portion 8 
rim portion 16 causes the rim water conduit 10d path to have 
a comparatively long path length L1, extending from the 
vicinity of the rear surface side of the bowl portion 8 to the rim 
spouting port 26, so that air is fully broken up as it flows 
within the rim water conduit 10d. Therefore the popping 
Sound and splash-up produced when air is discharged from 
the rim spouting port 26 can be effectively prevented, and 
water splashing outside the toilet 1 can also be effectively 
prevented. 
0115 Additionally, according to the flush toilet 1 of the 
present embodiment, even if air present in the shared water 
conduit 10a at the time flushing is started is by some chance 
discharged from the shared water conduit 10a via the rim 
water conduit 10d and out of the rim spouting port 26 to 
produce a splash-up, there will be no splashing outward since 
the splash-up will contact the overhanging part 16b having 
the inward projection of the top edge portion of the inner 
circumferential Surface of the part on which the rim spouting 
port 26 of the rim portion 16 on the bowl portion 8 is disposed 
and the vicinity thereof, so that water splashing to outside the 
flush toilet 1 can be more effectively prevented. 
0116 Note that in the flush toilet 1 of the above-described 
embodiment, it is explained a flush toilet of the wash-down 
type as an example, but this may also be a siphon-type offlush 
toilet in which the siphon effect is utilized to draw in waste in 
the bowl portion and discharge it all at once from a discharge 
trap pipe. 
0117. Furthermore, in the flush toilet 1 of the above-de 
scribed present embodiment, it is explained a form whereby 
jet spouting is performed using a jet water conduit 10b and a 
jet water spouting port 22, and rim spouting is performed 
using a rim water conduit 10d and a rim spouting port 26, but 
the present invention is not limited thereto, and may also be 
applied to a form in which jet spouting by the jet water 
conduit 10b and the jet water spouting port 22 is omitted, and 
only rim spouting by the rim water conduit 10d and the rim 
spouting port 26 is performed. 
0118. Although the present invention has been explained 
with reference to specific, preferred embodiments, one of 
ordinary skill in the art will recognize that modifications and 
improvements can be made while remaining within the scope 
and spirit of the present invention. The scope of the present 
invention is determined solely by appended claims. 
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What is claimed is: 
1. A flush toilet for discharging waste using flush water 

supplied from a flush water source, the flush toilet compris 
ing: 

a bowl portion including a bowl-shaped waste receiving 
Surface, a rim portion formed on the top edge portion 
thereof, and a shelf portion formed between the rim 
portion and the waste receiving Surface; 

a rim spouting portion disposed on the rim portion for 
spouting flush water onto the shelf portion to form a 
swirl flow on the waste receiving surface; 

a water discharge path for discharging waste, the path 
including an inlet which is connected at the bottom of the 
bowl portion; 

a shared water conduit for supplying flush water from the 
flush water source to the vicinity of the back surface side 
of the bowl portion; 

a rim water conduit, branching in the vicinity of the back 
surface side of the bowl portion from the shared water 
conduit, for Supplying flush water to the rim spouting 
portion; and 

a water conduit branching in the vicinity of the rear Surface 
side of the bowl portion from the shared water conduit, 
and communicating with an opening portion formed in 
the lower region of the waste receiving surface of the 
bowl portion; 
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wherein when flush water is supplied to the shared water 
conduit from the flush water source, the spouting offlush 
water supplied from the shared water conduit via the 
water conduit to the opening portion begins before the 
start of spouting of flush water supplied from the shared 
water conduit via the rim water conduit to the rim spout 
ing portion. 

2. The flush toilet according to claim 1, wherein the open 
ing portion is a jet spouting portformed in the lower region of 
the waste receiving surface of the bowl portion, and the water 
conduit is a jet water conduit branching in the vicinity of the 
rear surface side of the bowl portion from the shared water 
conduit and communicating with the jet water spouting port. 

3. The flush toilet according to claim 1, wherein the length 
of the rim water conduit is longer than that of the water 
conduit. 

4. The flush toilet according to claim 1, wherein the rim 
spouting portion is formed in the front region of the bowl 
portion. 

5. The flush toilet according to claim 1, wherein the rim 
portion is formed Such that the part in which the rim spouting 
portion is disposed, and the top edge portion of the inner 
circumference in the vicinity thereof, are formed as an over 
hanging shape. 


